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Milk production potential in the Highlands of East Africa 
Given their temperate climate, the highlands of East Africa probably enjoy the greatest potential 
in tropical Africa for the development of dairy farming. However, with the exception of Kenya the 
area has a trade deficit in dairy products, while efforts to promote production often meet with 
setbacks, apparently owing to a sectorial approach which does not allow the overall complex of 
issues facing farmers to be viewed as a whole and dairy husbandry to give returns per unit area 
which are comparable to those of crops. In its Highland programme, now mainly concentrated in 
Ethiopia, ILCA is studying improved production systems, in which dairying is integrated into the 
farming system as a whole. 
The Highlands of East Africa 
The East African highlands, defined as 1,500 metres and more above sea level, lie between 
latitudes 18oN, and 10oS. and cover an area of over 780,000 km2, i.e. 4/10ths of Ethiopia, 
Rwanda and Burundi, 1/5th of Kenya, and 1/8th of Tanzania. Their climate, which is generally 
temperate, varies according to their geographical position and elevation; rainfall increases with 
altitude, from East to West across the zone, and nearer the equator. Temperatures are warmer 
and more uniform within the equatorial belt, whereas frosts may occur above 2,800 metres in 
the sub-equatorial zones. 
Consequently, the highlands of Tanzania, Kenya and South and Southwest Ethiopia are warmer 
and more humid than those of Central and Northern Ethiopia. Owing to their volcanic origin 
these different zones are also endowed with fertile soils. However, soil fertility is often depleted 
through erosion and human over-utilization. 
Small, mixed farms combining crop and animal husbandry in various ways have developed in 
these zones. Traditional hoe cultivation systems with tea, coffee and cotton plantations, 
sometimes combined with cereal cropping, prevail in the regions with a longer rainy season, e.g. 
the equatorial zones of Kenya, Tanzania and Southwest Ethiopia. In Central and Northern 
Ethiopia, where the principal crops are cereals and pulses, the prevailing cultivation method is 
that of animal traction, These cereal/livestock production systems have a high potential in a 
large proportion of the Ethiopian highlands, although low-potential systems prevail in the 
degraded areas and the plateaux and escarpments which lie between areas of high and low 
altitude. They are generally oriented towards self-sufficiency, and animals are raised primarily 
for draught purposes and fuel production, and only secondarily for meat and milk. In many 
Kenyan smallholdings, on the other hand, animal husbandry is oriented towards milk production, 
which may provide as much as two thirds or more of farm income. Production is carried out 
under various systems, ranging from extensive to highly intensive zero grazing methods. 
Owing to the temperate climate conditions and to their orientation towards mixed agriculture, 
these small farms should enjoy a real potential for the development of animal production, 
especially dairy husbandry. However, population growth with no corresponding increase in 
agricultural yields is leading to a growing pressure on arable land, which in turn results in a 
decline in animal production and in the deterioration of the ecosystem. Traditional practices are 
no longer able to meet the problems faced; their transformation is becoming imperative in order 
to maintain productivity and improve living standards, as also is the setting up of the 
infrastructure necessary for marketing increased and diversified production. It is with this 
process of transformation that ILCA's research is concerned, with the aim that the results 
obtained should be applicable not only to the various systems directly involved, but also to other 
systems which resemble them. 
Production systems in the ILCA study areas 
At Debre Zeit, and more recently at Debre Berhan, both in Central Ethiopia, ILCA has 
established two research stations for high-potential cereals/livestock systems. The Debre Zeit 
station represents the lower highlands, where subequatorial plant species appear to be the best 
adapted, while Debre Berhan represents an upper zone, where temperate species are likely to 
be the most productive. Both centres, especially Debre Zeit, are relatively close to Addis Ababa 
and thus within reach of the country's largest urban market, thereby eliminating marketing 
constraints. 
The type of enterprize found in these areas is the small mixed farm. In the Ada district 
surrounding Debre Zeit, average farm size, which was estimated to be 3.6 hectares in 1973, has 
been declining over the last few years, falling to only 2.5 hectares in 1978. The average farm 
size is 3.8 hectares in the area south of Debre Berhan. Farms are primarily oriented towards 
self-sufficiency. In the Debre Zeit area, all arable land is almost permanently cropped, fallow 
being by now virtually non-existent; the main crops raised are cereals (teff, wheat) and pulses 
(chick-peas, beans and lentils), for which the yields appear similar to those observed at national 
level. Acceptance of innovations is thought to be good. 
The average number of livestock on farms is decreasing rapidly: from 5.8 LUs in 1973 to 3.8 in 
1978. Apart from their use for draught purposes, animals are hardly ever integrated within the 
farming system; dung is never used as fertilizer but is rather burnt as fuel or sold, while forage 
cropping is virtually non-existent. Animals are fed on crop residues and pasture, which is either 
communal or privately owned. 
Traditional farming in ILCA research areas in Ethiopia. 
Main characteristics Debre Zeit (Ada dist.) 
Debre Berhan 
(South area) 
Climate     
Altitude (mt.) 1600 2800 
Annual rainf. (mm) 800 1200 
Temperature (°c) 14–23 6–19 
Farm Area     
Total (hectares) 2.5 3.3 
Cropped ( “ ) 2.3 1.3 
Cropping pattern yield    Id use yield   Id use 
Teff (7.2)a 7b  |  41% 5b   |   4% 
Wheat (10.0) 6.5  |   16“ 8   |   20“ 
Barley (10.0) 7.1  |   16“ 9   |   46“ 
Chick peas ( 6.7) 6.2  |    7 “ –   |       – 
Horse beans (10.6) 7.9  |       – 8  |   23“ 
Others –    |    20“ | 1O“ 
Total 100 100 
Livestock (L.U)c     
Oxen/bull 1.7 1.3 
Cow 0.9 1.0 
Other cattle 0.5 0. 9 
Sheep–Goat 0.2 0.3 
Equin–asin 0.5 1.0 
Total 3.8 4.5 
Animal feeds     
Feeding pattern grazing—crop residues 
An. feed. avail. d 6.7 5.2 
“ “ req. d 9.9 8.2 
Ratio 68 % 63 
Income pattern     
Auto–suff. ratio 52% 77% 
Sources of income     
Crops 82% 80% 
Livestock 18“ 20“ 
 
a. notional yield 1975/78 in quintal/hectare. 
b. all yield in quintal /hectare. 
c. average number of L.U per farm.  
d. in tonnes of dry matter. 
According to a 1969/71 survey involving 12 farmers in the Ada district, the results of which 
preceded land reform, average gross farm income per year for an enterprize of 5.6 hectares 
with 6.2 LUs, i.e. larger than the typical farm size for the area, was around 900 Eth. birr.1 During 
the same period, net farm income was estimated at about 660 Eth. birr, i.e. approximately 1,200 
birr (or $US 600) on the basis of 1977/78 prices; 80% of this income was produced from crops 
and less than 20% from animal production. Almost half the total produce was marketed, 30% of 
sales arising from livestock products. 
1. US $ 1 = Eth. birr 2.07 
According to initial investigations, the pressure on land is believed to be lower on the farms in 
the area south of Debre Berhan, where the proportion of permanent pasture and fallow to 
cropped land is higher than at Debre Zeit. Barley replaces teff as the principal grain crop under 
a mixed production system even more largely oriented towards self-sufficiency. Exposure to 
innovation is significantly lower than in the Debre Zeit area where a considerable number of 
development agencies have already implemented schemes; only 5% of the farmers are 
reported to have used any improved technology during the past five years. 
In both areas, as is typical in the highlands of East Africa generally, livestock productivity seems 
to be limited by inadequate nutrition and the low genetic potential of local cattle breeds. The 
increased population pressure, combined with crop yields which are at present static, 
accentuates the need to allocate more land to grain cropping, thereby even further reducing 
animal feed availability; hence the decline in livestock numbers. 
The ILCA research programme  
Subsistence cropping will remain the most important feature of Ethiopian highland farming 
within the foreseeable future, and as a result improvement efforts should initially be directed 
towards increasing crop yields in order to reduce the area required for subsistence. On the 
spare land released by improved yields, forage crops can be introduced. 
This concept underlies the package of innovations developed by ILCA and now being tested as 
the second phase of ILCA's research methodology on 20 farmers participating in the 
programme at the Debre Zeit station. The farmers implement the package at their own risk, 
while ILCA provides advice. The package includes the use of improved seeds and fertilizers, the 
cultivation of forage crops on arable land and the introduction of an improved dairy cow, 
combined with better management. The package proposed for Debre Berhan will be somewhat 
different in order to take local conditions into account. It will include the planting of forage on 
pasture and fallow land, without the need to consider a reduction in the area of grain crops. 
Moreover, in view of the potential for sheep raising in the area, improved sheep will be 
introduced with the improved dairy cow. 
 
At the same time most innovative packages, some without the subsistence component, are 
being tried out on research farms under ILCA control and at ILCA's risk. Information is being 
collected on the input–output relationship of different farm components, on the secondary 
effects of certain innovations on aspects such as soil fertility, animal traction, consumption 
patterns etc., and on the effect of the package on farm income. This information should provide 
the basis not only for further research on the individual components but also for the planning of 
development schemes on a larger scale. 
Moreover, it is hoped that by using simple simulation models the different components of the 
systems under study can be recombined to develop reliable packages for other regions, 
provided that sufficient baseline information on these regions is available, in addition to data on 
potential improved crops and forage yields. 
The first results 
It is still too early to draw up a complete report comparing the results of the participating and 
traditional farms monitored by ILCA. Nevertheless, the results obtained at Debre Zeit during the 
1977 and 1978 cropping seasons are encouraging. The yields for cereals were higher in the 
participating farms, resulting in a per hectare family income which was 30% higher than that 
obtained on traditional farms (432 Eth. birr as against 331). The 1977 results for forage crops 
showed a slow rate of adaptation on the part of the farmers. However, the introduction of the 
improved dairy cow increased interest considerably, and in 1978 average production was 
approximately 6.7 tonnes of dry matter per hectare. Nevertheless labour and capital constraints 
became evident during silage making in 1977. Consequently, hay-making only was adopted for 
the 1978 season. 
Production from the improved dairy cow in the 1978 season was 1,750 litres of milk/year. 
Annual yield per cow was approximately 470 birr. On a per hectare basis, dairying yields 
approximately 670 birr/year in family farm income. This compares favourably with the average 
family income from cropping under the improved system (birr 432 per hectare), and on the data 
obtained for these first years it appears that dairying can give similar returns to cropping. 
To sum up, the average annual family income from the farms using the improved package was 
502 birr/hectare, as against 331 from the traditional farms. However, owing to the lack of reliable 
data, these estimates do not include the income derived from non-improved livestock, which 
seems to be similar under both systems. 
 These results tend to indicate the benefit that agriculture in Ethiopia could derive from the 
development of dairy husbandry within small-scale enterprizes by improving the farm system as 
a whole. Nevertheless, they concern only an area whose degree of exposure to innovation is 
considered to be relatively higher than is typical for the Ethiopian highlands in general. In this 
respect, future results obtained by farmers participating at the Debre Berhan station will enable 
existing information on the rate of adoption of new technologies to be further complemented. 
Results so far are therefore highly tentative, and many problems remain to be solved before any 
more definite conclusions on the viability of the proposed systems can be drawn. 
 
 
